Little is known about students who seriously consider dropping out of medical school. The authors assessed the severity of thoughts of dropping out and explored the relationship of such thoughts with burnout and other indicators of distress.
Results
Data were provided by 858 (65%) students in the prospective cohort and 2,248 (52%) in the cross-sectional cohort. Of 2,222 respondents, 243 (11%) indicated having serious thoughts of dropping out within the last year. Burnout (P Ͻ .0001), QOL (P Ͻ .003 each domain), and depressive symptoms (P Ͻ .0001) at baseline predicted serious thoughts of dropping out during the following year. Each one-point increase in emotional exhaustion and depersonalization score and one-point decrease in personal accomplishment score at baseline was associated with a 7% increase in the odds of serious thoughts of dropping out during the following year. On subsequent confirmatory multivariable analysis, low scores for personal accomplishment, lower mental and physical QOL, and having children were independent predictors of students having serious thoughts of dropping out during the following year.
Conclusions
Approximately 11% of students have serious thoughts of dropping out of medical school each year. Burnout seems to be associated with increased likelihood of serious thoughts of dropping out. Acad Med. 2010; 85:94-102.
Inresponsetotheprojected55,000to
85,000 shortfall of U.S. physicians expected by the year 2020, the Association of American Medical Colleges (AAMC) has called for a 30% increase in medical school enrollment. 1 To meet this demand, medical schools are increasing their numbers of matriculants, expanding existing campuses, and building new clinical alliances. Although the graduation of every matriculant is critical to ensuring an adequate physician workforce, a paucity of information is available regarding medical student attrition. The limited existing data suggest that approximately 3% of matriculating students do not graduate from medical school. 2 At a rate of 3%, 533 of the 17,759 matriculants to U.S. medical schools in 2007 3 will fail to graduate, which is equal to four graduating classes from the average-sized U.S. medical school. 4 The personal, institutional, and societal financial costs of attrition are staggering. For students, the cost of attendance can reach $68,000 per year. In 2007-2008, the average annual in-state tuition, fees, and health insurance for public medical schools totaled $22,261 per year; this total equaled $39,608 for private schools. 5 Institutions, themselves supported by state funds and faculty clinical practice, 6 spend an estimated $70,000 to $90,000 per student per year. 7 Although approximately half of the students who drop out of U.S. medical school before graduation do so for nonacademic reasons, 2 we found only four publications in MEDLINE that described nonacademic reasons for attrition among students attending U.S. medical schools. 8 -11 Two of these publications mentioned "personal reasons related to family and health" 8,9 ; one separated family and personal reasons 11 ; two included change in career interests 9, 11 ; and one demonstrated that high scores on the Beck Depression Inventory were associated with attrition. 10 In light of the high prevalence of psychological distress among U.S. medical students, [12] [13] [14] [15] [16] [17] we hypothesized that distressed students (defined here as having symptoms of burnout, depression, and/or low quality of life [QOL]) were more likely to seriously contemplate dropping out of medical school than their nondistressed peers. We also hypothesized that experiencing a stressful negative personal life event within the previous year would increase the likelihood of serious thoughts of dropping out. To test our hypotheses, we performed a prospective, multicenter study (1) to explore the severity of thoughts of dropping out among U.S. medical students and (2) to identify whether distress, burnout, and negative personal life events can predict subsequent serious thoughts of dropping out.
Method
We have described the methods of data collection for this large, multisite study in detail elsewhere. 18 Briefly, after receiving IRB approval from each participating institution, we invited all medical students at the Mayo Medical School Participation was elective, and responses were anonymized. Students did not receive any incentives to participate. Nonresponders received up to three reminders during a one-month period of time. We included all students who responded to the 2007 survey in the cross-sectional analysis, and we included those who responded in both 2006 and 2007 in the prospective cohort study analysis.
Study measures
The survey included the Maslach Burnout Inventory (MBI), 19 the Primary Care Evaluation of Mental Disorders (PRIME MD), 20 and the Medical Outcomes Study Short Form (SF-8) 21 to identify, respectively, burnout, symptoms of depression, and QOL. The MBI is a 22-item instrument considered the gold standard for measuring burnout. 19, 22, 23 This instrument has separate subscales to evaluate each domain of burnout: emotional exhaustion (EE), depersonalization (DP), and low sense of personal accomplishment (PA). We considered students with a high score for medical professionals on either the DP and/or EE subscales as having at least one manifestation of professional burnout. 19, 23 We used standard categorical thresholds to categorize domain scores into low, intermediate, and high categories. 19 The PRIME MD is a two-item tool to screen for symptoms of depression. Screening positive for symptoms of depression is defined as answering "yes" to at least one of the two questions: "During the past month, have you often been bothered by feeling down, depressed, or hopeless?" and "During the past month, have you often been bothered by little interest or pleasure in doing things?" The PRIME MD has a sensitivity of 86% to 96% and a specificity of 57% to 75% for major depressive disorder. 20, 24 The SF-8 is a shorter, eight-item, alternate form of the SF-36. Previous research has demonstrated acceptable reliability. 21 Several studies have demonstrated content, construct, and criterion-related validity for the SF-8. 21, 25 When scoring the SF-8, norm-based scoring methods are used to calculate mental and physical QOL summary scores. 21 The average mental and physical QOL summary scores for the U.S. population are, respectively, 49.2 Ϯ 9.46 and 49.2 Ϯ 9.07. 21 The SF-8 has been used previously in samples of residents 26 and medical students. 13, 27 Using an iterative process, two authors (L.N.D. and T.D.S.) developed studyspecific questions to explore students' thoughts of dropping out of medical school and the severity of those thoughts. Survey experts in the Mayo Survey Research Center reviewed these questions, and all authors approved them, verifying that the items were clear and that they adequately evaluated students' intent to drop out of medical school. First, we asked students if they had had any thoughts of dropping out of medical school in the past 12 months. Next, we asked students who responded "yes" to this question to indicate the seriousness of these thoughts using the following options:
• not seriously (i.e., "I thought about it but not seriously"),
• somewhat seriously (i.e., "I seriously considered dropping out but never took any actions"),
• seriously (i.e., "I seriously considered dropping out, and I met with officials at my school to discuss my options"),
• very seriously (i.e., "I seriously considered dropping out and actually took time off from medical school to consider options"), and
• extremely seriously (i.e., "I am dropping out of medical school and am in the final phase of this process").
Students who rated their thoughts of dropping out as somewhat serious, serious, very serious, or extremely serious were considered a priori to have had serious thoughts of dropping out.
Our survey also included questions about race and ethnicity as the AAMC's Student Record System suggests that people who identify as American Indian/Alaska Natives, black/African American, and Hispanic/Latino have higher rates of attrition than people who identify as white (10-year completion rates of 90%-94.1% versus 96%). 2 Additional questions asked about recent life events previously shown to affect student distress. 13 We asked students if they had personally experienced any of the following life events within the prior year: marriage, divorce, the birth or adoption of a child, a major illness, a major illness of a significant other or close family member, or the death of a close family member. We considered personal illness and illness in a close family member or significant other as negative life events. For the remainder of the life events, we asked students to indicate whether they viewed the event as a positive, negative, or neutral event in their life.
All seven schools also provided information on the total number of students enrolled and the number of students who had dropped out for each of the five years prior to the survey administration (i.e., academic years 2002-2006).
Statistical analysis
The primary analysis involved descriptive summary statistics (means, proportions) for (1) estimating the prevalence of serious thoughts of dropping out, burnout, and positive screens for depression, (2) calculating mental and physical QOL scores, and (3) determining the actual attrition rate. We evaluated differences between those who reported serious thoughts of dropping out within the previous year versus those who did not using the Wilcoxon-Mann-Whitney test (for continuous variables)
Well-Being of Students or the Fisher exact test (for categorical variables). We used the Wilcoxon rank sum test rather than parametric tests to account for the interval-level nature of the psychological tests. All tests were twosided with comparison-wise type I error rates of .05. We employed forward stepwise logistic regression modeling to evaluate associations of the independent variables with serious thoughts of dropping out. We did not include race in the model because there were only 149 (17.4%) non-Caucasians in our prospective cohort sample. We performed collinearity testing before we initiated the stepwise process to determine whether multiple-way collinearity existed among the independent variables. 28 No variables had achieved a level of collinearity that would bias the modeling process, so we did not remove any independent variables. We used a saturated model and backward stepping to confirm results of the initial forward stepwise regression. The prospective cohort model backwards stepping produced the same model as the stepwise approach. We performed all analyses using the most current version of SAS software (version 9.1.3, SAS Institute, Inc., Cary, North Carolina).
Results

Cross-sectional survey
Among the 4,287 medical students surveyed (2,966 cross-sectional students and 1,321 additional prospective students), 2,248 students returned surveys for an overall response rate of 52.4%. Compared with the overall study population, nonresponders were more likely to be male (54.9% versus 51.6%), between 25 .20) were two to three times more likely. QOL scores and symptoms of depression were also related to serious thoughts of dropping out, as shown in Table 2 . On the basis of the strong association between both burnout and depression with serious thoughts of dropping out, we explored interactions among these variables. The prevalence of serious thoughts of dropping out increased with the severity of burnout, independent of symptoms of depression ( Figure 1 ).
Prospective cohort
As previously reported, 18 858 of the 1,321 (64.9%) students who responded to the 2006 survey and remained enrolled at the same medical school responded to the 2007 survey. In comparison with the second-, third-, and fourth-year students in the 2007 cross-sectional cohort, students providing prospective data were similar with respect to year in school, relationship status, parental status, and debt; however, they were slightly more likely to be women (54% versus 49%, P ϭ .01) and to be younger (9% versus 12% greater than 30 years old, P ϭ .02).
We observed a strong dose-response relationship between burnout and lower mental QOL at baseline (spring 2006) and serious thoughts of dropping out in the subsequent year (assessed spring 2007) as shown in Table 3 . Using preestablished thresholds for health professionals, 19 low PA (score Յ 33), high EE (score Ն 27), and high DP (score Ն 10) at baseline were associated with, respectively, a 2.28, 1.95, and 2.53 increased odds ratio of serious thoughts of dropping out during the following year (data not shown; all P Ͻ .01). A positive depression screen at baseline was also associated with a two-to threefold increase in serious thoughts of dropping out during the following year. Gender, relationship status, and year in school were not associated with future serious thoughts of dropping out, whereas age, parental status, race, and debt were associated with future serious thoughts of dropping out.
In stepwise multivariable logistic regression, controlling for variables
Well-Being of Students score between two otherwise identical students at baseline, the student with the lower score is 4% to 5% more likely to experience serious thoughts of dropping out during the following year. Those with children (OR 2.53, CI 1.18 -5.43) were also more likely to have thoughts of dropping out. The saturated multivariable modeling yielded similar results with respect to concordance and the amount of variability accounted for.
Reversibility of burnout
As previously reported, 18 among the 792 students in the prospective cohort who adequately completed the MBI at both time points, 271 (34.2%) had burnout at both time points ("chronic burnout"), 99 (12.5%) had burnout at time point 1 but not time point 2 (i.e., recovered from burnout), 132 (16.7%) were burned out only at time point 2 ("new burnout"), and 290 (36.6%) were free of burnout at both time points ("never burned out"). Figure 2 depicts prevalence of serious thoughts of dropping out among these groups. Students who recovered from burnout were less likely to report serious thoughts of dropping out during the previous year than students with chronic burnout (6.1% versus 17.7%, P ϭ .005) and had a rate of serious thoughts of dropping out similar to those who either had never experienced burnout (6.1% versus 3.1%, P ϭ .19) or had newly developed burnout (6.1% versus 10.0%, P ϭ .28). Students who developed new burnout were less likely to report serious thoughts of dropping out than students with chronic burnout (10.0% versus 17.7%, P ϭ .04). Students who had never been burned out were less likely to report serious thoughts of dropping out than either students with new burnout (P ϭ .004) or those with chronic burnout (P Ͻ .0001).
Discussion
In this large, multi-institutional study, 11% of medical students reported having seriously considered dropping out of medical school within the last year. Previously reported attrition rates of 3% to 6% among U.S. medical students 2, 8, 9, 11 suggest that up to half of the students who seriously contemplate leaving medical school will do so. The actual number of students (n ϭ 121) who dropped out across five years at the seven participating schools is approximately three quarters of one average-sized class at one school. 4 In our study, serious ................................................................................................................................................................................................. QOL, quality of life. † Odds ratios indicate the incremental increase in serious thoughts of dropping out associated with each one-unit increase in EE and DP scores or each one-unit decrease in PA or mental QOL and physical QOL score. For those with a positive depression screen, odds ratio of serious thoughts of dropping out is presented relative to those with a negative depression screen.
thoughts of dropping out had a strong relationship with measures of both personal distress (i.e., QOL and depressive symptoms) and professional distress (i.e., burnout) and, to a lesser degree, with self-identifying as American Indian/Native Alaskan or Hawaiian/Pacific Islander, with having children, and with experiencing a major negative personal life event. While the relationship between depression and attrition has been previously reported, 10 the association between burnout and serious thoughts of dropping out has not been previously reported. Notably, while we have previously shown that the DP and PA domains of burnout are most strongly related to suicidal ideation among medical students, 18 only the PA domain remained independently associated with serious thoughts of dropping out of medical school. Our findings have important implications as burnout is more prevalent than depression among medical students.
Although our study cannot confirm a causal relationship between burnout and serious thoughts of dropping out, several criteria for causality are satisfied. 29 First, the association between burnout and serious thoughts of dropping out satisfied the temporal relationship (i.e., burnout preceded thoughts of dropping out). Second, the association between burnout and serious thoughts of dropping out was large (threefold increased risk of subsequent serious thoughts of dropping out). Such a large association suggests a strong relationship between burnout and serious thoughts of dropping out. Also, the domains of burnout demonstrated a dose-response relationship with serious thoughts of dropping out. Third, the criterion for reversibility (frequency of serious thoughts of dropping out returned to baseline with recovery from burnout) was met. Fourth, the causal relationship is plausible. EE, DP, and low sense of PA-all components of burnout-likely lower a student's sense of self-efficacy, motivation, and willingness to persevere through the challenges of medical school. Fifth, burnout has also been associated with turnover of personnel in health care, an event analogous to dropping out. 30 Additional studies are now needed to confirm and further explore this relationship.
With respect to demographic characteristics, students with children represented a subgroup with increased likelihood of serious thoughts of dropping out of medical school. On the multivariate analysis, being a parent was associated with a threefold increase in subsequent serious thoughts of dropping Well-Being of Students out during the ensuing 12 months. Consistent with these results, a prior single-institution longitudinal study by Rosal and colleagues 31 found that having a child was associated with a genderspecific negative mental health impact. Children undoubtedly add a level of complexity to students' lives, 32, 33 and students with children may need unique support services to facilitate adjustment to medical school and to increase their chances of successfully pursuing their career goals. The most recently available national data on the proportion of students with children prior to graduation from the AAMC's Graduation Questionnaire suggest that 13% of U.S. medical students have children by the completion of their training (1995 was the last year this question was administered). 34 Given the number of students who are parents and the relationship between parental status and serious thoughts of dropping out, further studies are needed to better understand experiences of students with children and to explore how schools can best help them complete their professional training while they simultaneously attend to the needs of their children.
Previous research has shown minorities (e.g., American Indian/Alaska Native, black/African American, Hispanic/Latino) to be at a higher risk for attrition than white and Asian students. 2, 8, 9 The AAMC's Student Record System suggests that there may also be differences in reasons for attrition by race/ethnicity. White and Asian students most commonly cite nonacademic reasons for dropping out of medical school, whereas students from other racial/ethnic groups most commonly cite academic reasons. 2 Among our cross-sectional cohort of students, students who identified as American Indian/Native Alaskan and Native Hawaiian/Pacific Islander were more likely than white students to have seriously considered dropping out, whereas in our prospective cohort of students, only students who identified as Native Hawaiian/Pacific Islander were more likely than white students to have seriously considered dropping out. Further research is needed to evaluate whether the relationship between race and dropping out may be mediated, in part, through differences in burnout and QOL among racial groups. We have previously demonstrated that minority students who reported that their race/ethnicity had adversely affected their medical school experience were more likely to have burnout, depressive symptoms, and low mental QOL than were fellow minority students without such experiences. 12 Further research into the experiences of minority medical students and discrepancies in graduation rates by race/ethnicity is warranted.
A potential limitation of our study is response bias. We do not know how professional and personal distress affect response rate. Distressed students may be less motivated to fill out a survey; on the other hand, they may be more likely to participate because the topic of the survey is of relevance to them. Our response rate, however, is typical of physician 35 and medical student 14 surveys. There were few demographic differences between respondents and nonrespondents, with the exception of our cross-sectional sample being slightly biased toward female and white students as well as those outside of the 25-to 30-yearold age range. Whether the level of distress or experience of serious thoughts of dropping out among nonresponders differs by these demographic characteristics is unknown.
Strengths of our study include its size, inclusion of multiple schools, and prospective design. Our cohort of students attended diverse private and public medical schools geographically distributed across the United States.
Respondents were similar to medical students in the United States with respect to gender, relationship status, parenting status, 34, 36 and prevalence of depressive symptoms. 14 We also used instruments with documented sound psychometric properties to measure burnout, depressive symptoms, and QOL.
Intensive strategies to alleviate anticipated physician shortages need to go beyond increasing medical school class sizes and building new schools. In addition to these efforts, medical schools must work to keep their matriculants in school. Focused endeavors need to go beyond academic support because half of medical students who leave medical school before graduation do so for nonacademic reasons. 2 On the basis of our findings, we have several suggestions. First, medical schools should implement a system to identify students who are seriously considering dropping out. In the prospective component of our study, burnout and mental QOL scores predicted serious thoughts of dropping out on prospective follow-up, so schools should work to identify students at risk for future serious thoughts of dropping out. Third, schools should implement and evaluate student support/counseling programs (including some tailored to students with children), wellness programs, and confidential mental health services to create a culture of wellness that equips students with the skills to promote personal well-being and Chronic Burnout (n=271) Percent of students with serious thougths of dropping out within previous 12 months Figure 2 Prevalence of serious thoughts of dropping out within the previous year among 792 U.S. medical students in a prospective cohort study attending five different medical schools by the following burnout profiles at two time points separated by 12 months: burnout at both time points ("chronic burnout"), burnout at time point 1 but not time point 2 (i.e., recovered from burnout), burnout at time point 2 ("new burnout"), and free of burnout at both time points ("never burned out"). Differences in serious thoughts of dropping out were found between groups (P Ͻ .0001). Pairwise comparisons showed significant differences between all comparison groups (P Ͻ .05) except (1) between never burned out and recovered from burnout (P ϭ .19) and (2) recovered from burnout and new burnout (P Ͻ .28).
Well-Being of Students resilience. Fourth, medical schools should support research endeavors exploring what personal (e.g., coping skills) and school factors (e.g., learning environment, faculty support, curricular factors) are associated with student distress, how best to identify students in need of personalized attention, and the usefulness of interventions intended to equip students with skills to promote their personal well-being.
Conclusions
In summary, our results indicate a high prevalence of serious thoughts of dropping out among U.S. medical students that may threaten pipeline efforts intended to bolster the physician workforce. Burnout and lower QOL among medical students seem to be important predictors of subsequent serious thoughts of dropping out even in the absence of depression. Future research is needed to develop practical ways to identify students at risk, prevent and reduce student distress, and facilitate development of focused retention programs. Such programs are vital to ensuring the well-being of students and an adequate number of physicians to provide for the nation's medical needs.
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